Objectives: This case-control study aimed to compare patients with temporomandibular disorders (TMD) and healthy controls in terms of oral health-related quality of life (OHRQoL) considering Graded Chronic Pain Scale (GCPS) scores, pain duration, psychological impairment and demographic characteristics.
| INTRODUCTION
Temporomandibular disorders (TMD) are defined as a series of clinical problems that affect muscles of mastication, the temporomandibular joint and/or their associated structures. The most common signs and symptoms are pain, limited jaw opening and limited jaw movement. 1 Quality of life is one of the most important issues in patients with TMD. Quality of life, involving individuals' ability to perform daily activities without problems, consists of physical, psychological and social aspects. 2 Although TMD has been shown to negatively affect the patients' quality of life, especially their oral health-related quality of life (OHRQoL), [3] [4] [5] the possible effects of other factors such as gender, age, psychological aspects, and grade and duration of pain caused by TMD on the OHRQoL of patients have not been fully studied.
Pain is considered not only as a major factor affecting the quality of life of patients with TMD 6,7 but also the main reason for patients to seek treatment. In most cases of TMD, pain becomes chronic 8 and exerts inevitable effects on patients' daily habits including chewing and eating. 9 Like any other type of orofacial pain, for example acute dental pain, trigeminal neuralgia and persistent dentoalveolar pain disorder, TMD pain can be irritating. 10 This can have detrimental effects on social behaviour and psychological conditions of the patients. On the other hand, the psychosocial impairment in TMD populations can change both treatment outcome and the trend of the disease. 6 To obtain a comprehensive picture of TMD impact on the patients, the importance and magnitude of psychosocial conditions, along with other factors and different aspects of the disease like grade and duration of pain, must be considered.
TMD and its signs and symptoms are common in different populations, and the disease generally has a female-to-male ratio of 4:1.
11,12
A systematic review by Dahlstrom indicated that the dominance of women did not affect the patients' quality of life. 13 However, most of the reviewed studies were conducted in European countries and their results may not be generalizable to other countries with different cultural and economic conditions. The role of age in the quality of life of patients with TMD is also controversial, that is while some studies have supported a relation between age and quality of life, others have disapproved the role of age.
13
As most studies on the OHRQoL of patients with TMD have been cross-sectional, they may just suggest associations rather than casualty. This case-control study aimed to evaluate the OHRQoL of patients with TMD based on the participants' Graded Chronic Pain Scale (GCPS) scores, duration of chronic pain, psychosocial impairment and demographic characteristics. 
| STUDY POPULATION AND METHODOLOGY

| Sample size calculation
The sample size was determined with power analysis based on the previous study. 15 The number of participants in each group (n=75) was calculated based on the difference in the Oral Health Impact Profile variable (OHIP severity) score with a mean of five points (SD=8.4) and 5% type I error with 95% statistical power.
| Ethical approval
The study protocol was reviewed and approved by the Clinical
Research Ethics Board of Tehran University of Medical Sciences.
| Informed consent
Each participant was given a brief explanation of the purpose and the process of the study and asked to sign an informed consent before being recruited into the study.
| Assessment and questionnaires
During the dental visits, the participants were provided with relevant instructions and asked to fill out the questionnaires. A member of the research team (not the one who examined the subjects) was always available to elucidate any unclear items. All obtained questionnaires data were kept confidential (without name and surname), and patients
were also assured that their responses would not affect the course of their treatment.
The Persian versions of three questionnaires, including the RDC/ TMD axis I and axis II, the General Health Questionnaire-28 (GHQ-28)
and OHIP-14, were administered to collect data.
16-18
| The RDC/TMD questionnaires
The RDC/TMD questionnaires consist of two parts: axis I (clinical physical examinations) and axis II (bio-behavioural questionnaire). This study used axis I for identification of TMD patients and axis II for collecting chronic pain severity using the GCPS score, pain duration, age and gender.
The GCPS classifies pain into grades zero to four, indicating no TMD pain in the past six months, low disability and low-intensity pain, low disability with high-intensity pain, high disability and moderately limiting pain, and high disability and severely limiting pain, respectively.
14 Moreover, to determine the differences between the young and middle-aged patients, the patients were divided into two age groups, that is <30 years old and ≥30 years old.
For further analysis, pain duration was categorized as zero to six months (group I), six to 12 months (group II) and more than 12 months (group III).
| The GHQ-28
The GHQ-28 is a 28-item questionnaire widely used for categorizing mental disorders in four subscales of somatization (GHQ-S), anxi-
ety (GHQ-A), social dysfunction (GHQ-SD) and depression (GHQ-D).
The reference score was two for each subscale and six for the total scores. 17 Therefore, patients with scores ≥2 in a particular subscale were considered to have an impairment in that subscale. Total scores ≥6 indicated the probability of a mental disorder.
| The OHIP-14
The OHIP-14 includes seven conceptual dimensions of the OHRQoL.
These dimensions are extracted from the conceptual model of oral health 19 and include functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. 20 The obtained scores were used to calculate two summary variables, 20 namely prevalence and severity. Prevalence showed the percentage of respondents reporting "fairly often" or "very often"
for at least one impact. This variable identified individuals whose oral health impacts were chronic rather than transitory. Severity involved the sum of the response codes for the 14 items. It considered the impacts experienced at all levels of frequency. Given the response codes, severity scores could range between zero and 56 with higher values suggesting more frequent impacts.
| Statistical analysis
Data were presented as mean±standard deviation (SD) for numerical variables and frequency and percentage for qualitative variables.
Independent-sample t tests were applied to compare the mean of numerical variables between the TMD and control groups. Chi-square tests were administered for comparing the two groups in terms of categorical variables. Multiple logistic regression analysis was used to find the factors associated with OHIP prevalence. Dichotomization was made by the OHIP status. It was positive if the answer for at least one impact was "fairly often" or "very often." The percentage of positive respondents in the population was considered as the prevalence. Multiple linear regression models were developed to clarify the effects of various factors on OHIP severity. Pain duration was omitted from the analyses to avoid the multicollinearity problem. All statistical tests were two-sided, and P values less than .05 were considered as statistically significant.
| RESULTS
The mean ages of the patient and non-patient groups were 34.3 and 29.1 years, respectively. The total scores of the GHQ-28 and its subscales, except for social dysfunction (P=.101), were significantly higher in the patients group (P<.001). The GCPS scores and pain duration were zero for the non-patients group as they were all pain free.
The prevalence of OHIP was 66.7% in the patient group and 12.0%
in the non-patient group (P<.001). The severity of OHIP was 18.0±9.8
in the patient group and 9.2±6.8 in the non-patient group (P<.001; Table 1 ). In the patient group, prevalence and severity of OHIP were higher among those who had higher GCPS scores and pain duration.
There were no differences in the prevalence and severity of OHIP between the two age groups. Moreover, no significant difference in the OHIP prevalence was found between women and men. However, OHIP severity was significantly higher in women than in men (P=.002; Table 2 ). Table 3 shows the relations between mental disorders and the prevalence and severity of the OHIP in the patient group. As seen, the prevalence of OHIP was significantly higher among patients who were mentally disordered according to the total and subscale scores of the GHQ-28 except for social dysfunction (P=.557). The severity of the OHIP was significantly higher in patients with disorders in all the subscales of the GHQ-28 (P<.05). According to multiple logistic regression for predicting the prevalence of OHIP (Table 4) , the GCPS score had a highly significant effect on the prevalence of OHIP. In fact, a one-point increment in the GCPS score increased the risk of OHIP by 3.5 times (odds ratio=3.5; P=.006). However, gender, age and total score of the GHQ-28 had no significant effects on the prevalence of the
T A B L E 1 Description of the patients and non-patients based on demographics and study variables
OHIP (P>.20).
Multiple linear regression analysis (Table 5 ) revealed that after adjustment for age and gender, a one-point increment in the total score of the GHQ-28 increased the severity of the OHIP by 1.0. Moreover, a one-point increment in the GCPS score was associated with over fourpoint increments in the severity of the OHIP. Both these effects were highly significant (P=.001).
| DISCUSSION
While clinical measures and findings do not give a comprehensive picture of the conditions of patients with TMD, 21 the OHRQoL due to its concept of multidimensional symptoms, perception and functional capacity can be used to assess the conditions of these patients.
22
The most frequently applied instrument for OHRQoL evaluation is the OHIP-14. 13 The OHRQoL is considered to be more affected by GCPS, Graded chronic pain scale; GHQ-T, General health questionnaire total score. The Nagelkerke's R squared value for the model was 0.521.
T A B L E 5
Multiple linear regression for predicting the effect of each variable on OHIP severity in the patient group GCPS, Graded chronic pain scale; GHQ-T, General health questionnaire total score.
TMD than by recurrent periodontitis or the need for complete denture prosthesis. 23 In this study, we evaluated and compared the OHRQoL between individuals with and without TMD. We also determined the effects of different influencing factors on the OHRQoL of patients.
There were large differences in the OHIP-14 variables between the two groups. The prevalence and severity of the OHIP were, respectively, six and two times higher in the patient group than in the non-patient group. The presence of controls as TMD-free individuals revealed the difference more clearly and highlighted the magnitude of the effects of TMD on the OHRQoL. Previous studies in different countries have also emphasized the substantial effect of TMD on the OHRQoL. 3, 4, 15, 24 However, the OHIP severity was higher in the present study than in previous researches. This difference might be justified by cultural characteristics of the studied population and the severity of the disease.
We used the GHQ-28 to measure and screen psychological Moreover, as mentioned, social dysfunction was important but its effects seemed to be temporary.
To examine the effects of age on patients with TMD, we categorized our participants into two age groups. The cut-off point was selected as 30 years old based on the age range of the participants. The obtained results showed no significant differences between these two age groups, that is age had no significant effects on the OHRQoL of patients with TMD. In contrast, previous researches indicated a positive correlation between the patients' age and OHRQoL. 4, 25 According to Dahlstrom, as older patients with TMD tend to show fewer signs and symptoms, the role of age on the patients' OHRQoL needs to be further analysed. 13 Many studies have examined the role of gender in the OHRQoL of patients with TMD. Despite the high female-to-male ratio of patients with TMD, researches have generally shown the absence of significant differences in the OHRQoL between women and men. [11] [12] [13] In line with previous European studies, our findings did not show clear differences in the prevalence between two genders, that is both genders seem to similarly suffer from TMD. However, in this study, the severity of pain was higher in women.
In the current study, the GCPS scores were strongly correlated with pain duration and the OHRQoL. In fact, higher GCPS scores resulted in longer pain duration and worse OHRQoL. Considering the strong correlation between pain duration and GCPS scores, pain duration was omitted from multivariate analysis to avoid multicollinearity.
A multicentre study by Manfredini also found a correlation between GCPS scores and pain duration. 6 According to our logistic regression for the prevalence of the OHIP and linear regression for its severity, 
| CONCLUSION
TMD negatively affected the OHRQoL, especially in patients with psychological impairments. Age and gender did not seem to have a serious effect on the OHRQoL. Hence, promoting the quality of life of patients with TMD requires emphasis on chronic pain management and maintaining good mental health.
| CLINICAL RELEVANCE
| Scientific rationale for the study
The majority of previous studies on the OHRQoL of patients with TMD focused on a specific aspect of the disease. This study was designed to provide a comprehensive view by considering major effective factors such as GCPS scores, pain duration, age, gender and psychological conditions.
| Principal findings
The GCPS scores and pain duration, followed by psychological impairment, were the main factors affecting the OHRQoL of patients with TMD. On the other hand, age and gender did not seem to have an important effect.
| Practical implication
According to our findings, chronic pain management and maintaining good mental health can improve the quality of life of patients with TMD.
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